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MEMORANDUM 


December 16, 1946 


LOS All Fieldmen 
Applications & Loans Division 
Fron: Arthur W. Gerth, Chief 


Applications and Loans Division 


Subject: Attached article "Basic Concepts of Loads” 


The attached article contains a general discussion of the types 
of loads, their characteristics and applications as are common - 
ly encountered in our everyday work. Reference is made in the 

article to such terms as demand, load factor, diversity factor 

and other terminology with which all of our fieldmen should be 

familiar even though a number of you are not engineers. 


With increased emphasis and activity being centered on our 
power use progran., system load studies, etc., the discussions 
contained in this article should be of special interest to 
each of you. 


we. 
24 \ 


7 , 
tLa+A 


are 4 ) , ~ Pa ae 
z v ea Oe ( w Bay A 


nothho La 
cial wt unsold a pao kia! Lan 


‘Woes A aaksA 
me eseNG Qoumnd wrt inant Saga 
psy. “alend % stqormd clase? aisione bebeatiA~esselius” 


= 
aed 
Sy! ie 


eeyt ed? bo auiereretd Leienag @ ealadnoo elolme gadsejde 
te of aaah janis ace eof falsojommede tied? -.ehaol 
ond ni aban @} siseoite kno Solsaisoftanate Slade sass) 
ae ae ee + Pid dire aetentonshs 

» @oocetagt> tons. vie so: D> seduen @ dpe? 
"tO 1 batetnieo grlod etivigos hee wineiiqued bona, 


WP lGRace.e aks . to ,colsese baol meleye pare ts 
-22 Jevtotal dalenge ao od Pines elpl ius wid? al 


BASIC CONCEPTS OF LOADS 
A, LOADS AND THEIR CHARACTERISTICS 


A study of loads and their characteristics involves not only the different 
types ot apparatus used and the grouping of such apparatus to form the joad 
of an individual consumer, but also the grouping of such loads into still 
larger diversified groups. For example, the electric range should be studicd 
as a piece of apparatus which is quite commonly used. Its characteristics 

as an individual load should be understood. Further, its effect on the total 
load of a consumer using it as a part of his electrical equipment must be : 
considered. Then, farm load as a class must be studied, that is, the Load 
imposed on a system by an area distinctly rural in character and including 
consumers using electric ranges, refrigerators, etc. Finally, attention a 
must be given to composite loads drawn by larger areas, consisting of certain 
proportions of industrial power load, irrigation load, non-farm, and recrea- 
tional load as well as farm load, and perhaps of other characteristically 
different trpes. Such 2 load would be represented by the total load on a 
substation carrring both farm and power loads, irrigation, commercial, etc. 


Before procecding with the study of particular types of loads, it is essen- 
tial that an understanding be had of what are the important characteristics 
of a load and how, in general, they affect the design of the system. A few 
simple definitions are in order at this point. 


Demand: The size of any load, or its demand, is the maximum load, expressed 
in kilowatts (KW) at a certain power factor, or in kilovolt-amperes (KVA), 
which is drawn from the source of supply at the receiving or delivery point. 
The detezmination of the demand of any load or group of loads is of the high- 
est importance since it is the demand which governs the size of conductors, 
transformers, etc. 


Demand Facvor: The distinction between demand and connected load on any 
Service shovild be noted. Connected load is the total of the vated capacities 
of all electric appliances, lamps, motors, etc., which are connected to the 
wiring of that service. The actual demand in nearly all cases +g considerably 
less than the connected load due to the fact that different pieces of appara” 
tus are used at different times. The vatio of maximum power demand to the 
total connected load is called the demand factor. For example, ten >-hp. 
motors on one service may have an actual demand of only 25 hp. instead of 

50 hp. In this case, the demand factor equals 25/50 or 50 percent. Demand 


factor is usually applied to the demand of an individual consumer and shovla 


not be confused with diversity factor. 


Diversity Factor: The diversity factor +s the ratio of the sum of maximum 
power demands of the component parts of any load to the meximum demend of tne 
load as a whole measured at the point of supply. For example, 2 transformer 


may serve five consumers, each with 4 maximum demand of h KVA. Due to the 


Diversity Factor (Continued) 

fact that the maximum demands of all five do not Game at the same time, the 
actual demand on the transformer may be only 10 KVA instead of 20 KVA. In 
this case the diversity factor equals 20/10, or 2. (It should be noted that 
demand factor is defined in such a way that it is always less than 1; 
diversity factor in such a way that it is always greater than l, that is, 
the form of one is the reciprocal of the other). 


Such diversity is found between consumers, between transformers, between 
feeders, betweon substations, etc. It can be used to marked advantage in 
reducing the required capacity of such parts of the system from that which 
would be necessary if design were based on connected load or on the sum of 
component demands only. 


Load Factor: Load factor is the ratio of the average power for 4 certain 
stipulated period of tine, such as 2 day, a month, or 4 year, to the maximum 
power or demand for a short interval of time (say 15-minute integrated 
demand) during the same period. In referring to the load factor in any 
particular case, poth the interval of time for the maximum demand and also 
the period of time for which the average power is taken should be specified. 
Load factor is an index of the efficiency with which tne system under con- 


sidcration is utilized, 100 percent load factor or 24-hour per day operation * 


at peak load being the maximum possible. 


B, APPLICATION OF LOAD CHARACTERISTICS TO FARM USAGE 


APPLICATION OF LOAD Vain 


Farm Lighting: Lamps form a part of nearly all consumers! loads since 
artificial illumination, for a part of the day at- least, is necessary. 

Lamp ioad of stself shows no diversity between individual units (lamps ) 
when in operation since tne load of each lemp is essentially constant while 
st ig in use. There is considerable diversity in use, however, especially 
in residence lighting where only 4a comparatively smali proportion of gtete, 
total number of. lamps connected is ordinarily used at any one time. 


The load factor of lamp load may be almost any amount fron a very small value 
for lamps which are used occasionally up to 100 percent where they are used 
continuously. For the ordinary residence, the lamp load factor is rather 

low (probably not over 10 to 15 percent on a yearly pasis) since illumination 
i9 required for only a comparatively small portion of the day. In stores and 
offices it will run somewhat higher as a rule due to the greater daytime use. 
Strect lighting amp load has usually a fairly high load factor especially 


aicht lighting is practiced (of the order of .50 percent). ’ 
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Farm Lighting (continued) 
Figure 1 (below) shows a typical residence-lighting load curve for 1,000 
consumers: 
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Figure 1. Typical daily load - 1,000 Consumers, lighting. 


It is noted fron Figure 1 that the maximum demand created by lighting and minor 
other uses for 1000 residential consumers is approximately 165 KW. Since the 
curve in Figure 1 takes into consideration the diversity between consumers 

the average demand contributed by each consumer to the actual peak lighting 
demand is .165 KW. 


Due to earlier rising time and other characteristic farm practices, a ABe Tre ky 
that farm residential lighting demands as well as the load factor of this type 
of load may slightly exceed the above figures on the average farm. For this 
reason, the avorage demand per consumer at peak load for farm residence lighting 
has been estimated at 0.2 KW, or 200 KW per 1000 farm consumers. Applying a 
17 percent lighting load factor (annual) to this demand, we have: 

8760 (hours in ] year) x 200 x 17 = 297,340 KWH, or an 

average consumption of approximately 297 KWH per farm con- 

umer per year for lighting and minor other uses. 


*Refrigevators: Refrigeration equipment is usually operated automatically 


iY oS 
(the ymostatically) and is as likely to be operated at the time of peak load as 


at any other time, thus adding directly to the peak. Since they are operated 
intermittently on a fairly constant mechanical load, their load factor 18 
n ; 


comparatively high and the diversity camparatively low. 


load curves similar to Figure 1, it has been found that 1000 refrigerators 


From + 
operating on & system may contribute appr ximately 63 KW toward the overall 
frigerators would be much 


system peak even though the connected load of 1000 re 
greater. On the basis of a 70 percent refrigeration load factor (annual) as 


applied to the peak demand of 68 KW, the annual KWH consumption of 1000 
refrigerators would be: . as 


O760 X 66 X .70, or 416,976 KWH. 
This is an average of 417 KWH per year per refrigerator, or 55 KWH per month 


per refrigerator, ~Similarly, it is seen that each refrigerator contributes 
an average Ceuand of approximately 0.07 KW to the overall peak demand of the 


Electric Ranges: The conriected load of ranges varies with the number of 


heating clements contained and usually ranges from about 4 KW for smaller 
antes rm ei) fal 7 : 2 
ones to } or & KW for larger ones. The average is probably between 6 and 


7 KW, Since the range is made up of several smaller units or elements, 
usually ranging fran 500 watts to 2000 watts in size, it is rather rare that 
the whole connected load is on at one time, especially for any appreciable 
iength of time, The actual peak demand for the range will equal its total 
ating or connected load. but.this may be experienced only occasionally, the 
ordinary daily demand being’ pernaps only 1/2 GO a/s as great and even that 
for short periods only... The diversity ,between,several.ranges.in a.group, 
under ordinary conditions of household use is therefore high. Tests made 
in various localities have-indicated.that the diversity factor (based on 
actual peak load, i.e., rating of range) between three ranges is about 3, 
and increases to 5 to 7 fora larger group» --.that,is, 20 ranges or more. 
The averagc demand of a large group of ranges, 200 to 1000 of various sizes 
has been given as 723 watts. It is safe to say that the average for even 
much smaller groups (over 20 ranges) will not be more than 1 KW each, The 
range peak for a few ranges may be less than the lighting peak and hence 
will add only a comparatively much smaller amount to that peak. Where the 
percent saturation of ranges is large in cauparison to the number of light- 
ing consumers served, the range. load may well precdoninate, since few groups 
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of farm consumers have an average lignting demand of anything like 1 KW per 
farm. 


Load:.factor for assimgie, range is very Jow,. bua for a 
etter, being squewhat of the same order as load factor for lighting 
load. An annval load factor of 4 percent for a single range based on its 
peak domand and 23.2 percent for a large group (200 or over) based on the 
group demand has been found by test. Applying a load factor of 23.2 per- 
cent to the peak demand of 670 KW (demand of 1000 ranges as found fran tests ) 
we can calculate the KWH used by 1000 ranges over the period of one year, as 


follows: 
Qn r = : te a 
3760 X 670 X 23.2% = 1,361,654 KWH. 


Fron this it is seen that the average consumption per year per range would 
be 1462 KWH or 113 KWH per month per range.. These calculations compare 
favorably with accepted estimates of 100-120 KWH per month per range, or 


1200 to 1440 KWH per year. 


On average REA projects where the percent saturation of ranges connected will 
be large cauparcd to total number of consumers, the average demand per range 
contributing to the overall peak demand of the system may be taken as approxli- 
mately 0.7/5 KW; on smaller projects where the estimated number of ranges 
connected will be less than 200, it may be well to use an estimated average 


demand per renge of 1.0 KW as contributing to the overall peak system demanc. 


ee 


Water Heaters: The water heater is likely to be turned on at the tine of 

the peal: lighting load, especially if it is automatically operated, and hence 

nay add to the peak 4d eee the consumer and of the distribution systen. 

Operations Memorandum 25-2” gated September 530, 19 45, makes the following 

oo on electric water heat bing with respect to REA systens: 
"y careful consideration of this problen convinces vs that at present 
it will not be necessary to require the installation of time switches 
to control these heaters on an off-peak basis. However, as peak-load 
conditions develop. on the individual systems, this will became a 
metter of concern, and at that time it will become necessary to install 
time switches. Z ; 


“Water heaters for use in controlled 'off-peak' service shall be of the 
double element type, 230-240 volt. Neither the wpper nor lower clement 
shall exceed 2500-watt capacity. The upper element shall be located 
near the top of the tank so that jt will heat the top fourth of the 
water and so connected that it can operate at any time except when the 
lower elcment is in operation. This is accomplished by using a three- 
point thermostat to control the upper element and by not opening this 
circuit with the time switch. Lower element shall be equipped with a 


standard themostat, shall operate only during ‘off-peak! periods and 
can be controlled by a time switch. Time switches to control the lower 


element shall be operated by a 230-240 volt synchronous motor with an 
auxiliary electrically wound clock mechanism to provide a fifteen-hour 
carryover period in case of service interruption." 


From the above we can assume that time switches will be used in the future 
On systems where water heaters develop into more general use and where the 
percent saturation of consumers having water heaters will be substantial as 
compared with the total number of conswners served. 


Since, for purposes of estimating the demand of water heating ] Load, we are 
primarily concerned with that portion of the load that will Soni pairs to 

the overall system peak, we may autanatically eliminate the 50 percent of the 
connected load which will be controlled by time switches. The actual peak 
cenand of a single water heater will therefore equal 1/2 its total rating or 
connected load, The diversity between several water heaters in a group under 
ordinary conditions of household ana farm use would be comparatively low. 

It is assumed that since the uncontrolled element of a water heater would be 


automatically (thermostatically) operated during the system peak, the diversity 


factor for a large group of water heaters - that is,,20 or.more ~ would be 


comparable to that of a sinilar number of refriger rators, or something like 
23.4 toh. The average demand of a large group of water: heaters, 200 to 1000 


a 


of the type recamended for consumers on REA systems, would be approximately 
73) watts per water heater using the assumed diversity factor of 3.4 


Tt should be emphasized that the above discussion of ¢ average Sennen as 
applied to a group cf water heaters refers to that portion of the water 
heating load which may directly contribute to the peak demand of the 


system, even when time clocks are used with the particular type of water 


heater discussed, 


Small Heating Appliances: Small heating appliances are) a. lerge contri- 
puting factor to the comfort ef the: modérn household and £ form amparty of 
nearly all faz are residence loads. They include flat irons, este 
percornUnnly heating pads, waffle “irons, ‘heaters, curling irons, and an 
snfinite number of other similar devices. As a rule, they are probably 
more effective in increasing the consumption of current, that is, improv- 
ing the load factor, than in adding to the load. demand ekoet in: the case 


of the larger units. Most of them are used more or less intermittently 

and at times of the day other than when the lighting peak is on, hence 
their load factor (of each unit individually) is usually extremely low and 
the diversity between various units very high. On any one service, the 
actual peak demand may be due to one or more of such appliances - a toaster 
or flatiron oe ae 750 watts, if added to a certain amount cf lighting, 

may well exceed the peak due to lighting alone. The high diversity and 


time of use, however, will cause the effect on the total demand of a grou 
3 & 


of such load to be comparatively snail. 


tional horsepower motors are the motive power for vacuum 
pee aeiaish oh een ines, ventilating fans, electric refrigerators, 


YW 


electrically-operated oil burners (furnaces), and similar equipment. 


A very high diversity factor and low-load factor is obtained with such 
appliances as vacuum cleaners, washing machi 

occasional and for Seer c short suits disk Rarely do they add any 
appreciable amount to the peak load, theirz effect being chiefly an increase 
in conswaption and hence in load factor. With re frigerators and oil 

burners, however, the case is somewhat different as was seen in the 

previous discussion on refrigerators. Oil burners ccmpare favorably wit 
refrigerators, except for their seasonal use, and will not be discussed here. 


Commercial Manufacturing Shops, Theaters, Markets, Louse 


al 
Camercial Ton is characteristically a cabined light and power load with 
the lighting usually predauinating but not always. The preportion in which 
they caubine depends entirely on conditions - for example, the ordinary 
snall store will have a few motors such as coffee or meat arinders, ventilat- 


3 
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i 
ing fans, refrigerating machines, etc., but these run intermittently and may 
take a very small load caxypared with the lighting which may include.a fairly 
large denand for window lighting, electric signs, display lighting, etc. 
The diversity between individual demands for power load only is Likely te be 
high since the power load is usually diversified as to use. For the lighting 
load, however, a low diversity will usually exist since with such lighting, 
nearly all the connected load is likely to be used at the same time. There 
ot likely to be much diversity between power and lighting peak he such 
Loads. : 
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ral Tndustries): There is no definite dividing line between 
.lled power loads and the cammercial loads discussed above. 
e usuelly thought of as being predauinately’ power with only a 
iy smell amount of See 


Power Load (Ru 
a 


Power loads ave governed by differences in type of manufacture, method of 
Cr ation, plant design, efficiency of management, and numerous other factors 
that>there is quite a wide variation in such elements as power factor, load 


Power Load (Ruz: ‘al Industries): (continued) | 

te ctor, diversity, etc., not only between different industries but also between 
“aifferent individuals in the same industry. Such figures as can be given in 
this regard must be considered as only very general and ncot applicable with any 
degree of accuracy to any particular case without further investigation. With 
»this ‘reservation, saue characteristic demand factors for various industries 

are listec belows 


’ Type of Manufacturing Demand Factor 


Boat O52 
Cement and Asbestos products: 0.63 
Chemical 0.50 
Cleaners end dyers 0,68 
Clothing 0.45 
Creamery OsTT 
Excelsior 0.90 
Grain elevator 0.69 
Ice 0.92 
Knitting mills 0.36 
Laundry 0,2 
Lime products 0765 
c Lumber O7oh 
Meat packing 0.79 
Paner Off? 
E Paper products O,47 
Pottery 0.60 
Tobacco 0.61 
Woodworking 0235 


aA 7 


If we wish to get more accurate demand factors, the following must be con- 
sidered: 


1. Total connected load - as the total connected load increases the 
demand’ factor decreases. 

2. Size of individual motors - the larger the motors campared with 
total load, the higher the demand factor. 

5. Grouping of motors, i.e., whether consumer has all large or all 
small motors, or a number of each. 

kh. Ratio of size of large motors to small motors. 


Irrigation Loads: Irrigation loads may easily predainate over all other 
gaaposite loads of a system in areas where the practice of irrigation is 
extensive. Examples of such cases may be found in arid areas of Colorado 

and New Mexico, Though seasonal in character, ranging fron i to 8 months or 
qgaore, cepending on the growing season, the irrigation pump load is as likely 
to occur at the time of peak load as Ms any other time, thus adding directly 
to the poak. Since the pumps are operated seasonally, and even then intermmit- 
tently to a great extent, their load factor is caaparatively low. 

The sion between irrigation consumers will tte however, a diversity 
factor of 1.5 for less than 100 pumps, and 2.0 for 100 pumps or more, has 
been used. 


On the following page ‘igs a chart which has east saiapoated for use in ws 
calculating KWH CRSA for irrigation loads under various ‘conditions. 

In using the hes the following information would first have to be obtained 
in the area, under foonthe 


oe devoted to each crop (average). 

Feet of water applied to each crop per season. 

Total pumping head in feet. If pimping against a pressure, such as 
distributing water through a Sprinkling system, ‘the pounds’ per square 
inch (press ura) should’ be multiplied by 2.31 to obtain feet of head, 
and this result added to the lift in feet. to obtain the total head 
Ihe TSS he 

(5) Capacity of purp-or well in gallons per minute. 
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Exomple: The above information is obtained and water requirements determined 


in the following; manner for an-average farm: 

Water Applied Acre Feet 
Crops Grown Acres Per Season (Feet) Applied 
Alfalfa 5 x 3 = AD 
Sugar Bee an X 1-1/2 = 22-1/2 
Comm 10 x 1-1/2 = ih) 
Barley 5 x 1-1/2 = 7-1/2 
Potatoes 5 x 1-1/2 = 7-1/2 

Total acre-feet of 

water applied 67-1/2 


The irrigator (or county agent) states that a well, or wells in the general 
area, will produce about 950 gallons per minute with a 55-fcot lifts On - 
Looking at the chart, we Pind that the chart ie not made up fom >> Teen, 
however, if the output of a pump is increased, the depth to water will usually 
increase, and when: the capacity is decreased the 1ift will be less. From the 
chart we find that at .a 50-foot head 910 gat lgne per minute can be purnped with 
a ee hep. motor with a 13.2 KW demand, and at 60-foot head 1010 gallons per 
inute can be» pumped with @,20 hop. mocor, creating a 17.6 KW demand. The 
nae motor will create less KW demand on REA lines and by pumping longer 
ene the sane quantity of water may be pumped as with the, larger motor. 
Therefore, we will select the 15 h.p. installation which uses 15,2 KWH per 
hour of cperation. Fron this we can calculate the KWH consumption required to ~ 
pump the é7-1/e acre-feet of water desired for irrigation as follows: 


425,850 Gal. per acre foot = 5430 


Hours requirec.to’ pump, 1 acre-Toot:, Gal. per min. 2 samt G, P.M, 


ps 


Since the installation chosen will puryp 910 gallons PSs, ninute, 


Hours requivec. £6 pump 1 acre-foot: 3430 = 5,97 


Time required to pump 67-1/2 acre feet: 67.5 x 5.97 = 404 hours 


Electrical consumption fron chart was 14.2 KWH per hour of operation. Therefore, 


KWH required to pump 67-1/2 acre-feet: 403 x 13.2 = 5319. 


CAPACITY PUMPED — GALLONS PER MINUTE 
BASED ON 65 PER CENT OVERALL (WIRE TO WATER) EFFICIENCY 


KWH 
per 
hour of 
opera- 
tion & 
KW de- 
mand of 
motor 
based 
on 85% 

Horse > motor 
Fower Feet of Head 5 effin. 
Motors EOL 20 BO; B40 6.508 260 YOR 280 = 90} 100 AiO 120; 196 240 150 Mocs RyOn Med focs Serene 
5 Bee [60 9510 380 23002 250 2b0r 190-170. 150 140-230: 120° WO 100 «65 60° Bee Os Shek 
Ts 2280 1140 760 570 460 380 330 280 250 230 210 190 180 160 150 140135 125 120 6.6 
10 3040 1520 1000 760 610 510 430 380 340 300 280 250 230 220 200 190180170-160 8.8 
15 4560 ©2860 1520 1140 910 760 650 570 510 460 410 380 350 330 300 280 270 250 2ho 13.2 
20 6080 3040 2010 1520 1220 1010 870 760 680 610 550 510 470. 430 4oo 380 360 ho 320 17.6 
25 ¢. 7610 3800 2540 1900 1520 1270 1090 950 850 760 690 630 530 540 510 so 450 heo hon 22.0 
30 % 9130 4560 3020 2260 1830 1520 1310 1140 1020 910 830 760 700 650 610 570 540 510 4go 26.4 
Lo 12200 6100 4060 3050 24402020 1740 1520 1360 1220 1110 1020 940 870 810 760 720 680 640 35.2 
56 > 15200 7600 5070 3800 4040 2530 2170 1900 1690 1520. 1380 1270 1170 1080 1010 0 suo 00 43.9 _ 


This chart may be used for apvroximation and should not be used for actual installation. 
Head equals feet of lift to ground surface plus additional feet to point where water is discharged, 
1 Acre Foot = 325,850 Gellons 


luBQ gallons per minute = 1 acre inch per hour - aprrox. 
1 pound per square inch = 2.31 foot head of water 


From the above example it is seen that the installation chosen would create | 
a 14.2 KW demand and that 5319 KWH would be consumed per season in supply- 4 
ing the water required for irrigation. 


The chart may be equally useful in calculating KWH consumption where water 


is pumped fran rivers and streams into gravity ditches, or into sprinkler 

systems. j 
* 

Farm Equipment: In addition to the typical home equipment items and appli- § 


ances, some of which have already been discussed, the modern farm will be 

equipped with various items of farm equipment, inciuding brooders, cream separa- 
tors, dairy water heaters, milk coolers, ensilage cutters, milking machines, 

tool grinders, water pumps, and cut-off saws (wood fuel) to mention a few. A 
great deal of this equipment will be operated during daylight hours or at times 
other than that at which the system peak occurs. Rarely will they add any 
appreciable amount to the peak load of a consumer or system, their effect being 
chiefly an increase in consumption and hence in load factor, A very high diver- 
sity factor and low load factor (individual units) is obtained with such equip- ) 
ment. 


Admittedly, such items of equipment as barn ventilators, chick and pig brooders, 
dairy water heaters, milk coolers, poultry house lighting, barn lighting, and 
water pumps would create same demand responsibility on a system. It would not 
seem desirable nor practical to treat each of the above items Separately and 
attempt to determine the demand responsibility of each appliance. Rather, it 
is felt that such items may be treated as a group and an estimate made of the 
demand responsibility for this type of load based upon the conditions found in 
the field. For instance, on projects where the estimates of present saturation 
in the vse of farm equipment are found to be substantial (50% or more) the field 
man may elect to include in his estimates of average demand per faxm consumer 
an arbitrary figure of 0.2 KW per consumer to cover the demand responsibility 
attributed to the use of farm equipment generally; on other projects with lower 
estimates of percent saturation and where less favorable conditions are found, 


AARC 


he may elect a smaller figure of say 0.15 KW per farm consumer. 
C. METHODS OF ESTIMATING APPLIED TO FARM LOADS 


Now let us consider the application of methods of estimating the composite load 
of a group of consumers such as would be found on an REA project. The discussion 
here wll be confined to farm consumers though the methods used may be equally 
useful in estimating loads of non-farm, commercial, or recreational usages.’ 


For purposes of demonstration, we will assume that the study has progressed to ’ 
the point where the estimates of percent saturation of the various home and 
farm appliances have been determined for a given year (say 1952) and tabulated : 


: és ; ae: ay : 2 ae ‘ 8 : 
in colum form as in Table 1 (attached). Turning-to Table i We) Will proceed. x 
to determine in Column (2) the Total Average Yearly Consumption (KWH) per 100 


consumers bascd on accepted standards of KWH usage per unit appliance. Likewise, | 
in Column (3), the demand responsibility (KW) per unit appliance is assigned to 
those loads whose existence on the system is known to contribute substantially to 
the system peak. On those items of equipment where the demand responsibility 
would be small, such items are grouped into "Miscellaneous" and accounted for by 
allowing 0.15 KW for domestic and 0.15 KW for farm equipment each per: 100 con- 
sumers on the system. 
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TABLE 1 (Continued) 


GROUP LOAD ESTIMATES PER 100 CONSUMERS - 1952 


Gor; 


‘ miGet. (1) Gol. (3) 9) 


NOTE: 


Iype of Use 


a 
Farm Equipment: 


Chick Brooder 
Cream Separators 
Dairy Water 
Milking Machines 
Milk Coolers 
Ensilage Cutters 
Grain Elevators 
Feed Mixer 
Bench Saws 
Welder 
Tool Grinders 
Drili Presses 
Air Compressors 
Lights - Barn 
Poultry 


Dairy Barn 
Mili House 


(x) Miscellaneous 


Total 


ax 


No. Per 


bt ft 


100 


LOO Av. Yearly KWH Demand Responsibility 
Consumers 


Per 100 Cons. Per 100 Consumers (KW) 


10,800 
1,050 
37,500 
14,400 
18,000 
250 
500 

60 


OL Oe, 
Py oPt PS 
Se SO Sw NL Se 


PS 


Ttems designated (x) in Column 3 are grouped into "miscellaneous" 


and accounted for by allowing 0.15 KW each per 100 consumers. Items 
for which no demand is shown are presumed to have little or no effect 
on overall system peak demand. 
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